). The proteasome then captures the polyubiquitin chains on the substrate through specific subunits (Rpn10/13, Rpt5) and degrades it. (B) RMA1 ligase complex: RMA1/RNF5 associates with Derlin-1 and E2 Ube2j1. BAP31, known to be an ER sorting factor of diverse membrane proteins, interacts with RMA1 as well as components of the Sec61 pore, which suggests that BAP31 might recruit the ERAD complex to the translocon channel to clear newly synthesized misfolded membrane proteins from the channel. In addition, DNAJB12, which contains the cytosolic J-domain, may also participate in the degradation of membrane proteins together with HSP70. All of these factors have been reported to play a role in the degradation of cystic fibrosis trans-membrane conductance regulator (CFTR) and its mutant (CFTRD508) during the early steps of translation (Younger et al. 2006; Morito et al. 2008 ). (C) Cytosolic E3 ligases: CHIP (carboxyl terminus of Hsp70-interacting protein) possesses a U-box domain, which has a structure similar to the RING-finger domain, and a tetratricopeptide repeat domain (TPR) that interacts with Hsp70 and Hsp90. In contrast to RMA1, CHIP posttranslationally monitors the folding of CFTR or CFTRD508. Parkin, which is responsible for autosomal recessive juvenile Parkinsonism, targets several proteins, such as O-glycosylated a-synuclein, the Pael receptor (Pael-R), Synphilin-1, and Tau. Regarding Pael-R, Parkin and CHIP act together to enhance its ubiquitination and inhibit cell death induced by accumulated unfolded Pael-R. Parkin also works with the E2 proteins Ube2j1 and Ube2g2, which suggests that it is involved in ERAD.
The SCF (SKP1-CUL1-F-box protein) is composed of three proteins (Cullin1, Skp1, and RING finger protein Rbx1) and one F-box protein (Fbs1 or Fbs2). Fbs1 and Fbs2 are novel F-box proteins that recognize sugar chains in N-linked glycoproteins and show a chaperone-like activity to prevent their aggregation (Yoshida and Tanaka 2010). (D) gp78 ligase complex: The carboxyl terminus of gp78 is composed of four motifs: RING, CUE, G2BR (Ube2g2 binding region), and VIM (p97/VCP-interacting motif ). The gp78 ligase complex usually consists of Ube2g2, Derlin-1, p97/VCP, and UBXD2 or UBXD8. gp78 mediates several ERAD substrates, including T-cell receptor subunits (CD3-d and TCR-a), apolipoprotein B-100, Insig-1, and HMG-CoA reductase. The latter two substrates suggest that gp78 is involved in cholesterol metabolism (Jo and Debose-Boyd 2010). gp78 also cooperates with RMA1 to degrade CFTRD508. SVIP is reported to inhibit the assembly of the gp78 ligase complex (Derlin-1, gp78, and p97), which suggests an inhibitory effect on ERAD (Ballar et al. 2007) . (E) TEB4 (Doa10) ligase complex: TEB4 is known to be a mammalian homolog of yeast Doa10. Together with Ube2g2, TEB4 is implicated in the degradation of ER resident type 2 iodothyronine deiodinase (Zavacki et al. 2009 ). Based on the homology of the yeast Doa10, TEB4 might also interact with Ube2j1 (Ubc6) and UBXD8 (Ubx2).
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